Background: Nurses in intensive care units (ICU) play a key role in taking care of brain dead patients and they are often in contact with such patients given the high rate of brain deaths. Consequently, they are in a challenging and stressful condition, which may be aggravated due to the need for increased organ donation, and this may also affect the quality of care provided for these patients. Objective: This review analyzes the different studies on the concept of brain death from both medical and legal points of view. The aim of this study was to identify the challenges the nurses face with the perception of the concept of brain death and its effects on the care provided for the patients suffering from brain death, as well as organ donation. Methods: This Narrative review study summarizes the information obtained from relevant literature through a targeted search of library texts and electronic resources including Science Direct, PubMed, Google Scholar, Scientific Information Database (SID), IranMedex, and Magiran databases during 2000-2017 in English and Persian, on the subject of interest by keywords such as brain death, organ donation, care, legal, regulations and nursing. Finally, a total of 44 relevant articles were reviewed. Results: Nurses play an important role in taking care of brain dead patients; therefore, recognizing challenges can be the first step in taking accurate care of these patients and subsequently maintaining the organs' health for transplants. Although there are clinical and legal uncertainties regarding the concept of brain death, nurses have an important effect on taking care of brain dead patients as well as the rate of organ donation. Conclusion: Nurses in intensive care units should have a clear understanding of the concept of brain death in order to be able to take care of brain dead patients by avoiding psychological effects. In this regard, it is recommended that a comprehensive educational program be designed on the dimensions of brain death. Therefore, the nurses' awareness of brain death and their ability to clarify this concept to the patients' relatives would have a great effect on the decrease in the challenges and the stress imposed on the nurses. Also, there would be an increase in the quality of the care given to brain dead patients and even the rate of organ donation.
Introduction
Taking care of dying patients is one of the important aspects of nursing care. Brain death is considered as a type of death (1) and is one of the main concepts in nursing theories (2) . As a result, nurses and especially nurses of the intensive care units, as one of the largest groups among health care providers, play a critical role in taking care of Page 6869 brain dead patients and are mostly in contact with such patients (3) . According to the statistics, 2-3% of deaths are observed in public hospitals and 12-14% of deaths occur in brain intensive care units (4) . Recently, researchers have become interested in the experiences of nurses caring dying. A nurse is often the first person who starts to determine the potentiality of a patient for being an organ donor since s/he can check clinical signs of decompensation. When a person is declared brain dead, it is the nurse who maintains hemodynamic stability so that donor organs remain viable (5) . It is not professional for nurses to accept the role without satisfying themselves that the concept of brain death is coherent and robust. Instead, they should critically examine the definition of death currently informing clinical practice (6) . Since the brain death concept has been misinterpreted repeatedly among respondents, the nurses' attitudes toward transplantation have been negatively affected (7) . Accordingly, the nurses of the intensive care units face a lot of uncertainties about brain death which affect the psychological health of nurses and the quality of care provided for brain death patients at a micro level as well as the rate of organ donation at a macro level (8) . The most significant obscurity for nurses is the concept of brain death, which has some other consequences. Research has shown that nurses do not have the necessary knowledge about brain death or that they acquire their knowledge through experience and need training in terms of brain death and organ donation rules (9) . Improving the nurses' knowledge about brain death can dramatically contribute to the transfer of one life to one or more individuals (10) . By reason of the ICU nurses appropriately understanding the concept of brain death, they as those who, after physicians, are mostly in contact with the brain death patients and their families, can explain the status of the brain death patients to their families in simple terms (11) . In addition, ICU nurses, as people who spend most of their time at the patient's bedside, help the brain dead patient's family to accept the patient's circumstances. On the other hand, if the nurses manage the conditions well, the family may agree to donate the patient's organs. Furthermore, a nurse can also play a role in alleviating the suffering of the patient's family, so the quality of comprehensive nursing for brain dead patients depends on understanding the concept of brain death and accepting it (12) . Therefore, the nurse's exposure to such a situation, namely providing the correct care for the patient, explaining brain death to the patient's family, relieving them of any misgivings and helping them to decide on organ donation, places the nurse in a stressful status that requires the nurse's awareness of the entire care process for the brain dead patient. This makes planning to support nurses more tangible (13) .
A close look at Iran regulations and rules about brain death clarifies that the concept of brain death and the nurses' uncertainties about the concept of brain death are, to a small extent, caused by ambiguity of the relevant regulations. Although the "Act of transplantation for deceased patients or patients whose brain death is certain" (hereafter, the Organ Transplantation Brain Death Act) was passed in 2000 and organ transplantation was not also forbidden in Iran (14, 15) . Studies have indicated that only half of physicians and nurses and general practitioners have sufficient knowledge about the concept of brain death, organ donation and its rules and that there is a significant relationship between their knowledge and their positive attitudes towards organ donation (16) . In addition to legal issues in this regard, ICU nurses do not attempt to encourage organ transplants due to their fear of enhancing the psychological pressure on the patient's family members (17) . With regard to the centrality of this issue in terms of the culture and religion of each society, the way nurses face this problem is of importance. Therefore, The ICU nurses should be aware of medical, moral and legal questions in dealing with this situation and understand the concept of brain death well, because ignoring these issues would have unintended effects on nurses and patients and can affect the quality of care for the brain dead patients, which plays an important role in improving organ donation rate. At the end, through a narrative review, this study attempted to identify and evaluate the challenges the nurses face in dealing with the concept of brain death from clinical and legal points of view.
Material and Methods
This study is a narrative review aiming to investigate the challenges the nurses face in dealing with the concept of brain death from a clinical and legal point of view in providing care for brain dead patients. In the present narrative review, scientific databases including PubMed, Science Direct, Google Scholar, SID, IranMedex, and Magiran were used to search for relevant literature. The primary search-targeted articles were published in English and Persian from 2000-2017 on the subject of interest by keywords including brain death, organ donation, care, legal, regulations and nursing, whether in title or abstract. In addition, the references of selected papers were also searched. In the first section of this study, the questions were designed and formulated. The main question was presented as: "Based on the results of studies, what are the challenges nurses may face regarding brain death while providing care to brain dead patients? The inclusion criteria constituted the conditions such that trial data has to be obtained from the original articles rather than the results of the reviews, and 'evaluation of the nursing challenges of patients with brain death' has to be considered the main objective of the study; moreover, the challenges have to be associated with critical care nursing. A point that should be clarified here is that, all the reviewed articles were published in English and Persian. To determine which documentation to use, first the titles found by the search engine were carefully looked into to make sure they were related to the field. Then the issues were categorized into two groups of the definition of brain death from medical or clinical and legal points of view. Then the challenges the nurses faced on the concept of brain death were investigated. Also, after an investigation of the titles of the articles, there was an evaluation of the relation between the abstract and the aim of the paper. The selected materials were all studied carefully in detail. In this method, to prevent browser bias, all articles and abstracts were accordingly examined by two reviewers independently while there was an emphasis on the importance of entrance criteria. Studies with similar titles but varied subject matters were excluded. Finally, 44 studies were selected and approved.
Results
This study concentrated on a narrative examination of 41 papers dealing with challenges facing nurses in the concept of brain death. As the findings indicated, one reason for the ambiguity in understanding the concept of brain death is the various definitions offered for this term. Although more than two decades have passed since the approval of the transplant law, many nurses and caregivers still do not recognize the concept of brain death appropriately. In other words, there are different definitions for brain death in different texts such as medical or legal texts, which aggravates the nurses' ambiguity in taking care of brain dead patients. Although brain death is thought of as a misleading term which includes different kinds of death such as deep coma, it should only be defined as irreversible brain cease (18) . So, this paper investigates different studies on the concept of brain death from both medical and legal points of view and then analyzes the challenges the nurses face in understanding the concept of brain death and its effect on the care given to brain dead patients as well as organ donation.
Definition of brain death from clinical point of view
Death is an incident that is not easy to define (19) . Today, the definition of death presented by the community of physicians, especially neurologists, has dramatically changed (20) . In modern medicine, it is believed that brain health is a prerequisite in order for a person to be alive and recover (21) . Until 1959, cardiac and respiratory arrest was accepted as death with no doubt and uncertainty. Following a change in technology, the brain death concept was redefined (22) . Nowadays, cardiovascular system arrest and failure is no longer considered as an irreversible condition concerning the advances in resuscitation equipment and intensive care technology (23) . Hence, brain death is the result of advancement and technology. It should also be noted that brain death is a conversational term to refer to an irreversible brain arrest. In addition, brain death is a misleading term, which includes different types of death and deep coma; however, brain death should only be regarded as an irreversible brain arrest (18) . There are some controversies regarding the definitions of brain death presented in various texts. In this regard, three theories are put forth.
Whole brain death:
From this perspective, the irreversible arrest of a vital organ's function as a whole, is considered as brain death. According to this definition, the vital functions refer to actions such as breathing and consciousness, upon which one's health and survival depends (1, 18) . Accordingly, the basic and essential criterion to diagnose death is as follows: Permanent cessation and interruption of all clinical functions of the whole brain (18) . Thus, this definition is based on the traditional definition of death and includes the cessation of the blood flow as well as the arrest of vital and essential functions (24) . In addition to vital functions, the coordinating role of the brain in the circulation of blood is also considered (25) . The strengths of this definition, in contrast to other definitions, are as follows: (a) loyalty to the traditional concepts of death and attention to the role of the brain in blood circulation; (b) declaration of a single criterion for the diagnoses of brain death to eliminate the suspicions regarding the death or life of an individual; and (c) declaring a single criterion makes the patients' families consider brain death as irreversible and, consequently, be prepared for organ donation or burial. From a legal perspective, this situation is also in effect and the heirs can apply for the estate of the deceased (24) . Two main foundations in this viewpoint are: a) Brain is the "core organ" that separates human life from its personality and identity since, contrary to the traditional notion that regards heart arrest as an equivalent to death, the cessation of the brain function is now the current sense of death. b) The heart plays a biological role in the survival of human life. The heart, as the center of the body, consisting of the upper and lower parts, is responsible for coordinating the vital organs of the body. With the cessation of the heart function, the command center collapses and the coordination of the members is also lost (26) . This view is accepted in the United States, Canada and many other countries and is more common in comparison to the other two theories. The Uniform Determination of Death Act (UDDA) that was approved by the American Medical Association and the American Bar Association states that: "An individual who has sustained either (1) irreversible cessation of circulatory and respiratory functions, or (2) irreversible cessation of all functions of the entire brain, including the brain stem, is dead. A determination of death must be made in accordance with accepted medical standards" (26) . In all Canadian provinces and territories, the legal definition of brain death is "according to accepted medical practice" (27) . Concerning the irreversible cessation of circulation and respiratory function, the law remains faithful to the traditional sense of death, i.e. cardiac and pulmonary arrest, and adds a criterion indicating that brain death should be determined in accordance with accepted medical standards to expand and standardize the representation of the brain deaths (26) . Neurological examination is one of the clinical standards for the diagnosis of brain death in many countries, which should be performed carefully. This study consists of three topics: Coma, lack of brain stem reflexes and apnea. The most important criteria to diagnose brain death are the lack of motor response, lack of pupil response to light, lack of corneal reflexes, lack of gag reflex, lack of ocular-atrial response (caloric test), lack of coughing in the case of endotracheal suction and lack of sucking and routing reflex. In addition, auxiliary diagnostic procedures including radionuclide scan and brain death angiography are used to indicate the absence of brain blood flow (28) . Furthermore, laboratory tests that are usually performed after six hours of initial clinical examination of death are also run to confirm brain death. These tests include Angiography, Electroencephalography, CT scan, Doppler ultrasound and somatosensory stimulation potential (3).
Brain stem death:
The advocates of this theory believe that the cerebral cortex also dies with the death of the brain stem (1). This view is accepted in the UK and reflected in the code of practice for the diagnosis and confirmation of death (29) . The proponents of this view have provided three foundations to confirm this theory: (a) Awareness is necessary for life; (b) Death is a process not an incident or a sudden incident; and (c) The death of a living organ is sufficient to represent death; therefore, the death of all organs and general death is not necessary (1).
Higher brain death:
In contrast to the previous viewpoints, this view is only accepted by a group of academic scholars, but has not been endorsed by any medical societies, and forms the basis of no law in any country or jurisdiction. According to this theory, the loss of a part of the brain that leads to a lack of consciousness should also be considered as death and this is the point differentiating this theory from the first theory. Thus, key brain functions such as memory, consciousness and personality also appear in the upper part of the brain and these activities form a living individual. As a result, the loss of this part amounts to the death of an individual. Sarbey briefly describes this viewpoint as follows: Death is the irreversible loss of that which is essentially significant to the nature of human (24) . As a result, brain death could be defined as irreversible cessation of consciousness. In summary, the logical analogy used by the followers of this theory can be defined as follows: The loss of consciousness requires the elimination of the essential components of life (minor analogy) and the elimination of the essential components of human life also requires death (major analogy), and consequently, the loss of consciousness is equivalent to an individual's death (29).
Brain death from legal point of view
The first living-related kidney transplantation in the Middle East was performed at Shiraz University Hospital in 1968. In 2000, after two previous rejections, "the Act of transplantation for deceased patients or a patient whose brain death is certain" (the Brain Death and Organ Transplantation Act) was passed by the Iranian parliament, legalizing organ transplantation from deceased donors and its 'Rules of Procedure' was passed in 2002. After this law was passed, the Iranian Ministry of Health began establishing Brain Death Identification Units and Organ Procurement Centers throughout Iran. The Brain Death and Organ Transplantation Act mandated that all organ transplants be performed only at university hospitals approved by the Ministry of Health (24) . According to article 1 of the Rules of Procedure, "brain Death is the irreversible discontinuation of all cortical (cerebral cortex), subcortical (subcortical layer) and brain stem functions." The conditions for brain death and its criteria and standards are also subject to specific guidelines (30) . The definition of brain death in Iran is rooted in the first brain death theory and is the same as the definition given in the United States of America. The difference is that the traditional criteria and standard for irreversible cessation of circulation and respiratory function are presented along with the concept of brain death in the United States. The second difference is that the legislators in the United States prescribe brain death according to accepted medical standards and this requirement is not observed in Iran's regulations and the authentication conditions are referred to specific guidelines. The US legislator's reference to the cessation of blood circulation and respiratory function can also be addressed in Iran because individuals whose brain death is assumed to be certain according to the custom have a plant life and are not considered as dead. Subsequently, any action leading to the termination of their lives is not permissible and may be regarded as an act of manslaughter (31) . Therefore, it would have been better if the conventional and traditional standard of death, namely the cessation of cardiovascular and respiratory function, had been carefully considered so that the patient could be considered as dead by cardiac and pulmonary arrest. It should be noted that plant life and coma are different from brain death because the person in a coma would either recover, his consciousness level approaching normal, or else his health status would deteriorate and he would die. Today, brain death is absolute in terms of medicine and this person would not be alive again. There is still the living potential and power in plant life (21) . Other challenges that exist in law in terms of brain death and consequently may be a hindrance to the organ donation are listed below:
Identification of the patient's family and obtaining their written consent to donate:
In cases of death, the patient's body organs would be donated under two circumstances: a) The patient's will regarding the donation; b) His/her family's consent to donate. (Articles 5-7 of the Rules of Procedure). According to the Rules of Procedure, the guardians of the deceased are his adult legal descendants who can announce their consent to the transplantation of the organs. Obtaining the consent of all mentioned descendants is obligatory (Article 7 of the Rules of Procedure). Therefore, the Brain Death and Organ Transplantation Act considers the deceased's guardians as his adult heirs, all of whom should agree and the identification of heirs is a specialized and difficult task. In addition, the following criticisms can be made:
1) Given that all the heirs of a brain dead patient should consent to the donation, if some heirs do not consent, should the donation be performed on the basis of the heirs' consent? 2) What action should be taken if the immediate family or heirs of the patient are unknown or some of his/her heirs are unavailable? 3) If the brain death patient has no immediate family or heir, can the ruler of the community allow the donation? It should be noted that the deceased has no heir in discussing the inheritance. 4) Who should give consent if the immediate family of the brain death patient is in a coma? Suppose a husband and his wife are sent to a hospital after a car accident, in which case the brain death of the woman is certain and the husband is in a coma. The only heir of the husband who is in a coma is his father. Who has authority to give consent to organ donation in this situation? Further, if the husband's father is in a mental institution, who should consent in this situation?
Consensus or non-consensus of transplantation team members:
According to the Organ Transplantation Brain Death Act, brain death must be diagnosed and certified by 4 physicians, including a neurologist, a neurosurgeon, an internist, and an anesthesiologist, none of whom can be part of a transplantation team and each of whom should examine the patient separately. The rules do not specify whether or not the consensus among the four members of the medical team is of essence and whose comments are preferred in the case of discrepancy among the members.
The challenges faced by the nurses on the perception of the concept of brain death
Understanding the concept of brain death and taking care of brain dead patients is considered as a crucial part of nursing function in intensive care unit (32) . Although the community of health care providers, especially nurses, is expected to have clearly learned and accepted the concept of brain death, the findings reveal that this concep t has not been accepted among medical and nursing professions and indeed, it is of contradictory functions. According to Coyle, it is considerably difficult for most nurses to perceive the concept of brain death and it challenges all their previous beliefs on death (11) , since the concepts and perceptions related to brain death go beyond understanding natural death. According to Pearson, there is a direct relationship between the uncertainties and contradiction about the concept of brain death and ambiguity in the concept of death for the nurses working in intensive care units (13) . The reason behind it is that brain death has been defined as real death in which there is no hope for recovery. However, the physical appearance of the brain dead patient, the presence of his/her family members, and the performance of the nurses imply that he/she is still alive, which all aggravate the sense of ambiguity. So, the perception of the concept of brain death is considerably challenging to these nurses and the contradiction faced by the nurses is not based on logic, but is completely emotional and based on experience (13) . According to the studies done by Ronayne, despite the findings of the science of physiology on brain death, the experience the nurses gain in taking care of these patients imposes a lot of stress on them for a long period of time because understanding the physiology of the death of these patients is in contradiction to their appearance, body temperature and heartbeat (3). The reason behind it is that there is no change in the patients' appearance although they have been diagnosed with brain death. This increases levels of stress in the nurses responsible for their care and leads to problems for nurses in the perception of diagnosing brain death (3). In a study by Keshtkaran et al., there was a lack of confidence in the diagnosis and confirmation of brain death among the nurses (33) . So, the nurses were in a particular kind of uncertainty and doubt in exposing and taking care of brain death organ donor patients, which was also evident in the interaction with the patients' families. Due to their hope for the patient's recovery, the nurses would not declare the patient's brain death to their family. Such confusion and doubt made the nurses unhappy and reinforced the denial of the patients' death by their families (33) . Studies conducted by other researchers such as Floden et al. (19) , Marck et al. (34) , Pearson et al. (13) and Salahuddin (28) also revealed a degree of ambiguity and uncertainty in terms of diagnosing brain death. Thus, diagnosing and confirming brain death is considered as the greatest concern and stressor for nurses (3). Miller et al. found that nurses were afraid of facing brain dead patients due to their suspicion and uncertainty about their death, since they did not have sufficient knowledge regarding the diagnostic tests of brain death and its process (20) . The Findings of a study by Mirhashemi suggested that the ICU nurses had some concerns about issues such as brain death diagnostic tests and mental perceptions regarding donation and transplant process, which made them suffer from anxiety and suspicion (23) . Another study also confirmed that less than half of the nurses are confident in the diagnosis of brain death (19) . Kima and Eliot's study in South Korea also showed that individuals' attitudes, beliefs and behaviors are influenced by their cultural background, social norms and religious beliefs. These items were classified as religious, cultural, social, educational and empirical factors (35) . However, it should be noted that the ambiguities that the nurses face in relation to the perception of the concept of brain death, as it was discussed several times in the studies carried out, is due to lack of a clear definition of brain death as well as inadequate education among nurses. These ambiguities in relation to the concept of brain death and also the challenges faced by the nurses, could affect the amount of organ donations.
Discussion
Studies have shown that it is considerably difficult and stressful for nurses to face and take care of brain dead patients, because they are compelled to go through unreasonable pressure and stress in taking care of these patients while facing different ambiguities and conflicts in this regard (18) . Based on the studies, none of the doctors and nurses can easily get along with brain death diagnosis (9) . The study by Floden indicated that only the nurses working in hospital wards other than ICU were expected to face more ambiguity and uncertainty on the concept of brain death and whether the brain dead patient were dead or not (36) . However, it transpired that the nurses working in ICU also suffer from this sense of uncertainty. The reason behind it is that they are of little knowledge on the concept of brain death and think of the brain dead patient as a living individual (38) . Cohen argued that confusion and uncertainty on confirming brain death and different concepts of death among health care professions may lead to adverse consequences in the process of providing care for organ donors (37) . According to Rittner et al. (2003) , the sense of ambiguity and uncertainty among nurses may result from professional challenges in ICU because the nurse is taking care of a patient who seems to be alive (38) . However he is indeed dead, but has some living organs which could save the lives of other patients. So, taking care of these patients is actually in vain and this issue presents a challenge to the nurses and develops into a kind of confusion, doubt or uncertainty. There would never be an answer to this question and the nurse is left confounded as the patient's heart is still beating, and there is a failure in understanding whether the patient is dead or not (38) . Therefore, the nurses' awareness of brain death and their ability to clarify this concept to the patients' families would have a great effect on the decrease in the challenges and the stress imposed on them. According to the studies done in Iran and the large number of brain deaths, only half of the doctors and nurses have sufficient knowledge about organ donation and its related rules and there is a meaningful relationship between knowledge and a positive attitude toward organ donation (16, 39) .
According to Ozdag, nurses acquire their knowledge through experience and need training in the field of brain death and organ donation regulations (9) . Hence, adequate knowledge and education levels are considered as factors affecting admission and tendency for organ donation (9) . Therefore, nurses and transplant personnel need specialized and legal education in terms of all aspects of brain death, including understanding the concept of brain death, encountering organ donation and supporting the families of brain dead patients. In Iran, such an educational content covering various aspects of this subject has not been prepared for the treatment staff because the care process involves an interactive process, and interaction is the main means for establishing a reliable communication and examining the resources and needs of the patient and essentially the major tool for nursing interventions (40) . On the other hand, the transplant team is also in charge of obtaining the satisfaction and consent of the patient's families and carrying out the related legal tasks. Consequently, prolonging this process can lead to death or loss of vital organs due to the specific and vulnerable conditions of the brain dead patient (30, 31) . Now, given that the process of taking care of brain dead patients until the organ donation phase is team-oriented and requires the cooperation of physicians, nurses in the diagnoses and transplantation centers and the members of the transplant team, the nurses play an important role in this process due to their continuous presence alongside the patient and the numerous referrals of the patient's family to them and by reason of them being the first persons to observe the clinical symptoms of brain death in a patient and inform the doctor. Thus, understanding the brain death concept reduces the nurses' stress and psychological effects and thus improves the quality of care provided for the patients. In addition to the lack of plans to promote nurses' awareness, some ambiguities in the regulations also lead to a lack of understanding of brain death for nurses and may, at a large scale, be one of the reasons for reducing the rate of organ donation. Therefore, supplying nurses with medical, clinical and legal training issues regarding brain death can be very helpful in the quality of care for brain death patients and accelerate the donation process.
Conclusions
The results of this study revealed that nurses face challenges regarding the perception of the concept of brain death from both clinical and legal points of view. Therefore, because nurses have a key role in taking care of brain dead patients in a health care team, means and methods on how to remove these challenges should be instigated. These findings are of highly practical importance as time is a determining factor in saving the patients' living organs to donate. Thus, if the patients are not properly taken care of, there will be negative effects on the quality of the organs which are to be donated. So, understanding the concept of brain death by nurses will have a great effect on providing brain dead patients with care and also the relationship with the patients' family to give consent to organ donation. Therefore, it is recommended that university education systems and hospitals provide special educational and support programs on all aspects of brain death and donations from university level in order to improve the nurses' knowledge on the process of brain death and organ donation, while taking into account their psychological and emotional needs. Taking into account these findings is essential to maintaining nursing health, increasing the quality and safety of nursing care and the health of vital organs on brain death donors and enhancing the rate of transplantation. Also, further research could be administered on the use of educational methods and supportive models in relation to the perception of the concept of brain death and the process of taking care of patients, for ICU nurses.
